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Article info Abstract

The study on lichen diversity in Thuong Tien Nature Reserve, Kim Boi district,
Hoa Binh province was conducted in April 2022 through the establishment of
a sampling survey route including 2 main routes. Research results at Thuong
Revised: 8/5/2023 Tien Nature Reserve - Kim Boi district - Hoa Binh province have identified
41 species belonging to 9 families, 9 orders and 4 subclasses. In which the
family with the largest number of species is Trichotheliaceae with 10 species
(accounting for 24.4% of the total species), the Leprocaulaceae, Parmeliaceae
and Opegraphaceae families all have only 1 species (accounting for 2.4% of
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Keywords the total species). The species discovered in the study area are all new species
Biodiversity, lichen, contributing to the lichen flora in Thuong Tien Nature Reserve. The biological
Nature Reserve (NR), indexes of species diversity (D’ =0,95) and biodiversity index (H’ = 3,40) were
Thuong Tien, Hoa Binh assessed as relatively high. Regarding species richness: The species with the

largest number of samples was Strigula nitidula with abundance (P% = 11,9%),
the second one was Leprocaulon arbuscula with abundance (P% = 9.5%),
followed by Porina distans with abundance (P% = 7,1%), Porina rubentior
with abundance (P% = 5.95%). The remaining species had lower abundance
(P% < 3%).
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Théng tin bai viét Tém tit

Nghién cuu da dang dia y tai Khu bao ton thién nhién Thuong Tién,

huyén Kim B6i, tinh Hoa Binh dugc thuc hi¢n vao thang 4 nam 2022

Ngay nhan bai: 5/03/2023

Ngay swa bai: 8/5/2023

thong qua viéc thiét 1ap tuyén didu tra chon miu gdm 2 tuyén chinh. Két
qua nghién ctru tai Khu bao ton thién nhién Thuong Tién da xac dinh

duogc 41 loai thudc 9 ho, 9 bd va 4 phan 16p. Trong d6 ho cod s6 loai nhiéu

Ngay duyét dang: 8/8/2023

nhét 1a Trichotheliaceae v6i 10 loai (chiém 24,4% tdng sé loai), cac ho

Leprocaulaceae, Parmeliaceae va Opegraphaceae déu chi ¢6 1 loai (2,4%

Tir khoa

tong sb loai). Céc loai phat hién tai khu vuc nghién ctru déu 1 nhitng loai

méi dong gop vao hé dia y tai Khu BTTN Thuong Tién. Céc chi sé sinh

Da dang sinh hoc, dia y, Khu
bdo ton thién nhién, Thuwong
Tién, Hod Binh

hoc vé da dang loai (D’=0,95) va chi sé da dang sinh hoc (H’ = 3,40)
dugc danh gia & mirc twong ddi cao. Vé muc do phong phu loai: Loai ¢b
s6 lugng miu nhiéu nhat 1a Strigula nitidula v&i mirc 6 phong phti (P%

= 11,9%), dung thtr hai 1a Leprocaulon arbuscula v6i mic d§ phong phu
(P% = 9,5%).), tiép theo 1 Porina distans véi sy phong pht (P% = 7,1%),
Porina rubentor rit nhidu (P% = 5,95%). Cac loai con lai c6 d6 phong phu
thap hon (P% < 3%).

1. Mé dau

Dia y 1a nhém sinh vat dic biét, do két qua cong
sinh giita hai thanh phan (ndm va tao), doi khi 1a su
cong sinh gitra ba thanh phan (ndm, tao va vi khuan
lam). Piay co thé séng dugc trong moi diéu kién khac
nhau, tir cac vung cyc trai dét dén cac ving sa mac va
song trén nhiéu gia thé khac nhau (dat, d4, vo cay, la
cdy, than cdy, ...). Do vy, trén thé giéi dia y rat phong
phu va da dang.

Céc nghién ciru trén thé gidi cho thiy dia y c6 nhiéu
{mg dung trong thyc té, dién hinh nhu trong nghién ciru
vé khi hau, sy thay d6i chit lugng méi truong khong khi.
Chinh vi vay nhom nay thuong dugc dung lam sinh vat

chi thi cho sy thay d6i méi truong, duy tri da dang sinh

18]

hoc. Bén canh d6 dia y con dugc sur dung lam thudc, 1am
thirc &n cho dong vat va dem lai loi ich vé kinh té cho con

ngudi nhu thudc nhudm, tinh dau nude hoa, ...

Nghién ciru vé dia y & nudc ta chua nhiéu, hau hét
cac cong trinh nghién ctru cua cac tac gia maoi chi tap
trung & mot s6 khu vuc mién Trung, Tay Nguyén va
khu vuc phia Nam [3], [4], [7], [8], [9], [10]. Do vay,
tinh dén nay dia y & Viét Nam chua dugc nghién ciru

déy du vé thanh phan loai va dic trung phan b.

Khu bao ton thién nhién Thuong Tién (Hoa Binh) 1a
khu vuc c6 tinh da dang sinh hoc phong phti véi nhiéu
loai dong, thuc vat va hé sinh thai tu nhién cua vung nti.
Khu vuc nay c6 diéu kién khi hau nhiét d6i gio mua, do

4m cao, thoi tiét 6n hoa, méi truong khong khi trong lanh
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rat thich hop cho dia y sinh truong va phat trién. Tai ddy
rat nhiéu loai dong thuc vat sinh séng va phat trién, da
¢6 rat nhiéu nghién ctru, tim hiéu vé khu bao ton. Nghién
ctru ndy bude dau trinh bay vé thanh phan loai dia y &
mot s& sinh canh tai Khu bao ton thién nhién Thuong
Tién (Kim Boi - Hoa Binh) nhdm cung cap thém nhiing
dan lidu vé da dang thanh phan loai, phan bé dia y thude
khu vic nay dé bo sung dit liéu vé thanh phan loai dia y
0 Viét Nam va lam co sé nghién ctu st dung dia y chi
thi chat luong méi trudng khong khi

2. Phuong phap, ndi dung nghién ctru
2.1. Phwong phdp thu méu

Tuyén thu mau: Dua trén ban d6 dia hinh cia Khu
bao ton thién nhién Thugng Tién tién hanh 1ap tuyén
diéu tra thu mau gom 2 tuyén chinh, mdi tuyén diéu
tra dai khoang 2km di qua nhiéu dang sinh canh khac
nhau, trén mdi tuyén c6 cac tuyén phu hinh xuong ca
dai khoang 200 - 300m, bao gom:

- Tuyén s6 1: Xuat phat tir xd Thuong Tién di doc

theo 16i mon vao sau trong rung;

- Tuyén s6 2: Di tir x4 Kim Tién theo huéng 1én
Thac Mat Troi.

Phirong phdp thu mau: Viéc thu mau duoc tién hanh
vao thang 4/2022, bao gdm thu miu dia y trén than,

canh, 14 cay, cu thé:

- Thu mau diay nam trén 14 dua theo huéng dan cia
Gradstein va cac cong su (Gradstein et al., 1996) [1]. O
mdi cdy c6 1a c6 dia y sinh song thi chon khoang 3-5 1a
¢6 nhiéu dia y séng nhét dé thu mau. Cac 14 nay dugc

cit roi khoi than, cho vao tai dung mau, ddnh s6 thu tur.

- Thu mau dia y trén than cay gb: Dung dao hoic
duc 14y nguyén phan vo ciy mang tan dia y, tranh lam

v& nat mau.

Mau dia y c6 thé quan sat bing mét thuong véi dia
y kich thudc 16n va st dung kinh lap cam tay dé quan
sat mau c6 kich thude nho. Truong hop mau bi 4m u6t
do thu ¢ vung c6 do 4m cao hodc do bi mua udt thi can

dat mu trong 16p gidy tham dé hut 4m.

Céc thong tin quan trong can ghi chu diy du va chi
tiét ngoai thyc dia: S6 ther tw ciia mau vat, nguoi thu
mau, ngay thu mau, vi tri thu miu (toa do, cao d9, dia
danh), ddc diém moi truong noi ldy mau (rimg, nii,
ddng co, mat do day hay thua, cay cdi thudng gip xung
quanh, mirc d9 phoi ning, kho hay am udt, gan song

sudi), gia thé bam (than cay, 14 cay, ...).
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2.2. Phwong phdp xir Iy va bdo qudin miu

Mau vt (sau khi di dé kho tw nhién hoan toan trong
khong khi) thuong dugc dan/hodc dé trén mot miéng
bia gidy cimg nho hon kich thude thi gidy, rdi chuyén
vao tii gidy dung miu méi co 16p gidy tham & giita dé
tranh 1am hu mau. Ghi nhin méi voi day du cac thong

tin da duogc trinh bay ¢ trén.
2.3. Phwong phap dinh danh

Dung phuong phép hinh thai giai phau so sanh dé
tién hanh dinh danh cac miu da thu nhan duoc, cdc mau
vat dia y trén 14, cling nhu trén than, canh duogc kiém tra
hinh thai ngoai dudi kinh lap soi ni dé ghi nhan nhimng
ddc diém chung cua tan, thé qua va nhitng phan khac
(néu c6) vé mau sic, hinh dang hodc mot sé phan tng
mau. Sau d6 dia y s& dugc cit bang tay dé 1am tiéu ban
giai phau quan sat trén kinh hién vi quang hoc dé ghi
nhan cac dic diém vé giai phau (tao, bao tir, tai bao tu,
thanh thé qua, bén trong thanh thé qua) va thuc hién cac
phan tng mau (Grube, 2007) [2].

Céc phan (mg mau dugc tién hanh khi can thiét dua
theo phuong phap dugc mo ta bdi Yoshimura 1974:
K-test (thir bang dung dich KOH 10%), I-test (tir bang
dung dich Lugol), KI-test (thtr bang dung dich KOH
10% rdi dén dung dich Lugol), C-test (thir bang dung
dich Calcium hypoclorit) va Pd-test (thir bang dung
dich paraphyenldiamine).

Céac loai dia y dugc dinh danh dya theo cac tai li¢u
Nguyén Thi Thity va cong su (2010) [7], Santosh Joshi
va cong sy (2013) [3] dé xac dinh tén cac loai méi xuat
hién & Viét Nam. Hay cac nghién ctru tir cac nudce chau
A nhu Papong K., Boonpragob K., Liicking R (2007)
[5], Yogesh Joshi, Thi Thuy Nguyen, Nguyen Anh
Dzung va cong su (2011) [8].

Xt Iy 6 ligu:
+ D6 phong phi cia loai (P%) dwgce tinh theo

cong thirc sau:

P% = 100 * % (1)

+ Do da dang Simpson (D’) thuong dugc st dung
dé dinh luong da dang sinh hoc ciia mot moi truong
song, dung dé do xac suat hai ca thé dugc chon ngau
nhién tir mot mau s& thude cung mot loai (hodc mot sd
loai khac loai). . Chi sé nay tinh dén sb lwong loai hién

c6, ciing nhu sy phong phu ctia mdi loai.
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D'=1-3,(D* ()

+ Chi s6 da dang sinh hoc loai H (Shannon -
Weiner): Tinh da dang 1a mot phép thong ké c6 sy to
hop ciia ca 2 yéu t6: S6 lugng loai va tinh dong déu
phan b hay 1a kha ning xuat hién cua cac cé thé trong
mdi loai (Shannon va Weiner, 1963) [6]. Chi s6 H duoc
xac dinh theo cong thirc sau:

- X

$ Spt

H' T
=1n N

3)

Trong do:

S - S6 lugng loai

N - Téng mau cua tit ca cac loai

n - S6 lugng mau cua loai thir i

Tir két qua tinh toan, c6 thé nhan xét vé muirc do da
dang theo cac cip do sau déy:

- P% co gi trj tir 0 dén 100, P% cang 16n thi do

phong phu cua loai cang cao.

Bang 1. Danh lyc thanh phén loa

- Gia tri ciia D’ nam trong khoang tir 0 dén 1, D’
cang 1on thi da dang sinh hoc cang cao.

-Néuchisé H >3: Da dang sinh hoc cao

-Néu chi s6 H’ tir 1 - 3: Pa dang sinh hoc trung binh

-Néuchisd H < 1: Pa dang sinh hoc thép.

3. Két qua nghién ctru va ban luian

3.1. Thanh phén lodi dia y tai khu bdo ton thién

nhién Thuwong Tién

Khao sat, nghién ctu vé dia y tai KBTTN Thuong
Tién da thu duoc 84 mau, dinh danh duoc 41 loai va phan
loai dia y thudc 9 ho, 9 b (Pyrenulales, Trypetheliales,
Caliciales,

Strigulales, Ostropales,

Arthoniales)

Leprocaulales,

4 16p
(Eurotiomycetes, Dothideomycetes, Lecanoromycetes,

Lecanorales, Gyalectales,

Arthoniomycetes).

Mtrc d6 da dang & céac bac phan loai, mbi quan hé
giita cic bac phan loai & khu BTTN Thuong Tién dugc
thé hién trong bang 1.

i dia y tai khu vuc nghién ciu

TT Thanh phan loai Ky hiéu miu | S6 méu thu
Lép Eurotiomycetes
B0 Pyrenulales
Ho Pyrenulaceae
1 | Anthracothecium australiense (Mill.Arg.) Aptroot (1997) TT72 1
2 | Anthracothecium interlatens (Nyl.) Aptroot (2012) TT 28 1
3 | Anthracothecium prasinum (Eschw.) R.C. Harris (1987) TT 2, 6,27 3
4 | Pyrenula astroidea (Fée) R.C. Harris (1989) TT 71 1
5 | Pyrenula mamillana (Ach.) Trevis.(1860) TT 29 1
6 | Pyrenula nitidula (Bres.) R.C. Harris (1997) TT 76 1
7 Pyrenula occidentalis Nash, TH, Ryan, BD, Gries, C., Bungartz, F., (eds.) TT 4. 63 5
(2002)
8 | Pyrenula pyrenuloides (Mont.) R.C. Harris (1997) TT 3,11, 82 3
Lép Dothideomycetes
B9 Trypetheliales
Ho Trypetheliaceae
9 |Astrothelium galligenum (Aptroot) Aptroot & Liicking (2016) TT 34 1
10 | Astrothelium nitidiusculum (Nyl.) Aptroot & Liicking (2016) TT 33, 52, 64 3
11 | Pseudopyrenula endoxenthoides Vain., Hedwigia (1907) TT 41 1
12 | Trypethelium tropicum (Ach.) Mull. Arg (1885) TT 26 1
B0 Strigulales
Ho Strigulaceae
13 | Strigula melanobapha R. Sant (1952) TT 53 1
14 | Strigula nitidula Mont (1842) TT 20,25,31, 32, 10
37,50, 52, 54, 83

20|
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TT Thanh phén loai Ky hiéu miu | S6 miu thu
15 | Strigula schizopora R. Sant. (1952) TT 48 1

Lép Lecanoromycetes

B0 Caliciales

Ho Pilocarpaceae
16 | Byssoloma chlorinum Catal. Lich. Univ (1932) TT 58, 75, 86 3
17 | Byssoloma subdiscordans (Nyl.) P. James (1971) TT 24 1
18 | Byssoloma vanderystii Sérus. (1979) TT 15 1
19 | Calopadia subcoerulescens (Zahlbr) Vézda, Sched (1988) TT 77 1
20 | Fellhanera bouteillei Folia Geobot. Phytotax (1986) TT 60 1

B0 Ostropales

Ho Graphidaceae
21 | Acanthothecis salazinica S. Joshi & Hur. (2017) TT 66, 67 2
22 | Fissurina insidiosa C. Knight & Mitt. (1867) TT 42 1
23 | Graphis adpressa Vain (1890) TT 39, 45 2
24 | Graphis japonica (Mill. Arg.) A.W. Archer & Liicking. (2009) TT 59 1
25 | Graphis librata C. Knight. (1884) TT 61 1
26 | Graphis scripta (L.) Ach. TT 10, 13, 62 3
27 | Graphis upretii S. Joshi & Hur, (2014) TT 81 1
28 | Pallidogramme chlorocarpoides (Nyl.) Staiger, Kalb & Lucking. (2008) TT 7,12 2

B9 Leprocaulales

Ho Leprocaulaceae

TT 21, 22, 23, 30,
29 | Leprocaulon arbuscula (Nyl.) Nyl. 1892 35, 36, 70, 74, 75, 8
78, 84

B§ Lecanorales

Ho Parmeliaceae
30 | Cetrelia braunsiana (Miill. Arg.) (1968) TT 73, 80 2

B0 Gyalectales

Ho Trichotheliaceae
31 | Porina atriceps (Vain.) Vain. (1921) TT 44, 56 2
32 | Porina chrysophora (Stirt.) R.Sant. (1952) TT 46 1
33 | Porina conica R. Sant. (1952) TT 38, 55 2
34 | Porina distans Vézda & Vivant. (1994) T, 8’895’ 65,79, 6
35 | Porina epiphylla Fée, Essai Crypt. Exot (1824) TT 14 1
36 | Porina epiphylloides Vézda, Folia geobot. (1975) TT 43, 69 2
37 | Porina karnatakensis Makhija, Adaw. & Patw. (1995) TT 19 1
38 | Porina limbulata (Kremp.) Vain. (1921) TT 40 1
39 | Porina lucida R. Sant., (1952) TT 68 1
40 | Porina rubentior (Stirt.) Miill. Arg. (1883) TT 18, 163)’ 49,57, 5

Lép Arthoniomycetes

B§ Arthoniales

Ho Opegracophaceae
41 | Opegrapha herbarum Guillem. Arch. Bot. (1833) TTS 1
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Ciu triic thanh phin dia y: Thanh phan loai dia
y da thu dugc & KBTTN Thuong Tién dugc xé4c dinh

thudc 4 16p, céu trac thanh phan loai thé hién trong

bang 2:

Bang 2. Tong hop cac phan 16p, bd, he, loai & khu vue nghién ciru

i B Ho Loai
TT LOP , - ,
SO luong | Ty 1€ (%) | S6lugng | Tylé (%) | Solwong | Ty 1€ (%)

1 Eurotiomycetes 1 11,1 1 11,1 8 19,5
2 Dothideomycetes 2 22,2 2 21,1 7 17,1
3 Lecanoromycetes 5 55,6 5 55,6 25 61
4 Arthoniomycetes 1 11,1 1 11,1 1 2.4

Téng 9 100 9 100 41 100

Sé luong loai xac dinh dugce ¢ khu vuc nghién ctru
kha phong phu vé thanh phan loai (41 loai). Trong d6
ho c6 sb loai nhiéu nhit 1a Trichotheliaceae 10 loai
(chiém 24,4 % tong s6 loai). Tiép theo 1a Pyrenulaceae
va Graphidaceae 8 loai (chiém 19,5 % tong sb loai).
Pilocarpaceae v6i 5 loai (chiém 12,2 % tong sb
loai). Trypetheliaceae 4 loai (chiém 9,8% tong sb
loai). Strigulaceae 3 loai (chiém 7,3% tong sb loai).
Céac ho con lai la Leprocaulaceae, Parmeliaceae va

Opegraphaceae 1 loai (chiém 2,4 % tong s6 loai).
Nhirng dong gop méi vé thanh phan loai dia y:

Céc tai liéu nghién ctru vé KBTTN Thuong Tién
chi yéu 1a nghién ctru vé& khu hé chim, muc d6 da dang
thy vat than go... Chua c6 cong trinh nao nghién ciru
vé da dang thanh phan loai cua dia y. Dya trén cic tai
lidu d4 nghién ciru, da dong gop méi cho khu bao ton
thién nhién Thuong Tién 41 loai dia y (bang 1).

3.2. Bic diém vé sw da dang sinh hoc dia y thong

qua chi sé da dang sinh hoc

Do phong phii ciia loai (P%): Loai c¢6 s6 lwong mau
nhiéu nhat 1a Strigula nitidula c6 &6 phong pha (P% =
11,9%), tht hai la loai Leprocaulon arbuscula c6 do
phong phtt (P% = 9,5%), tiép theo Porina distans c6 do
phong pht (P% = 7,1%), Porina rubentior c6 do phong
phu (P% = 5,95%). Céc loai con lai ¢c6 d phong phu
thip hon (P% < 3%).

Do da dang loai (D’): Theo két qua thdng ké, phan
tich 41 loai thu dugc trong khu bao ton thién nhién
Thuong Tién vé do da dang loai, di xac dinh duoc
D’ = 0,9538. Piéu d6 chimg to6 khu vuc nghién ciru ¢6
d6 da dang loai & murc cao.

22|

Chi s6 da dang sinh hoc (H’): Két qua thong ke,
phan tich 84 miu thu dugc trong tong sb 41 loai dinh
danh & khu bao ton thién nhién Thugng Tién, da xac
dinh dugc chi sb da dang sinh hoc H’ = 3,4067. Diéu
d6 cho thay khu vuc nghién ciru ¢6 chi sé da dang sinh

hoc & mtrc cao.

4. Két luan

Két qua nghién ctru tai Khu bao ton thién nhién
Thuong Tién (Hoa Binh) d3 xac dinh 41 loai thudc 9
ho, 9 bd va 4 phan 16p. Trong d6 ho c6 s loai nhiéu
nhét 1a Trichotheliaceae 10 loai (chiém 24,4 % tong
$6 loai), cac ho Leprocaulaceae, Parmeliaceaec va
Opegraphaceae déu chi ¢6 1 loai (chiém 2,4 % tong
$6 loai). Cac loai dugc phat hién trong khu vuc nghién
ctru déu 1a nhimg loai méi dong gop cho khu hé diay &
Khu bao ton thién nhién Thuong Tién. Cac chi sb sinh
hoc vé& d6 da dang loai (D’ = 0,95) va chi s6 da dang
sinh hoc (H’ = 3,40) dwoc danh gia 1a twong ddi cao. Vé
d6 phong pha loai: Loai c6 s6 lugng miu nhiéu nhat
1a Strigula nitidula c6 39 phong phu (P% = 11,9%),
thtr hai 1a loai Leprocaulon arbuscula c6 d§ phong phu
(P% = 9,5%), tiép theo Porina distans c6 d6 phong
pht (P% = 7,1%), Porina rubentior c6 d§ phong phu
(P% = 5,95%). Cac loai con lai c6 do phong phu thap
hon (P% < 3%).
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